Chapter 6-8:

Bacteria

In the Whittaker system of classification, the First kingdom is
the Kingdom Monera, which contains the bacteria. This kingdam
is also known as Prokaryolae, because all of its members are
prokaryotes. Traditionaily, the kingdom has included alf baeteria,
but a contemporary hypothesis separcles the ancient bacteria
into a domain of their own. These ancient bacteria are consid-
ered archaebacteria.

in this plate, we will examine bacterin. These are organisms
that have neither orgonized auclei, nar cytoplasmic organeltes.
They repraduce by the simple process of binary fission and da
not have any of the structures necessary for mitosis. They dlso
contain enly a single chromosome.
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Bacteria are among the oldest living organisms—scientists
have found fossils of bacterio that are over 3.5 billion years old.
Bacteria are the mast common organisms on the Earth, and it has
been cakulated that the mass of bacteria on our planet outweighs
the mass of all ofher living organisms combined, A single pinch
of rich soil, for example, can contain over a billion bacteria.

Despite their immense numbers, bacteria fall into only three
general shopes. The First shape is the red, known os the bacillus
{A). Bacilli are used in many ways by humans; including scientif-
ic research ond the pharmacewtical production of amine acids
and vitamins. Bacilli are also direetly involved in the cycles of
nitrogen, carbon, sulfur, and other minerals on Earth, and some
are known fo cause human, animal, and plant diseases.

The secend major shape is the bacterial sphere known as the
coecus. Variations of cocci exist; for example, the diplococcus (B)
consists of pairs of cocei. Gonerrhea, pneumonia, and a form of
meningifis are caused by diplococd. Cocci in a chain form
streptococeus [C). Streplococci are used for making yogurt, ond
cerfoin species cause tooth decay and strep throat. An ivegular
cluster of cocci is the staphylococcus (D). The “stoph” infection is
caused by a type of staphylococcus.

The final bacteria fype is the spirochete {E}. The spircchete is

a spiral-shaped organism, one agent of which causes syphil

Many bacterial species have the ability to meve independent-
ly, using a long rotaling structure called o flagellum (). The
bacerium in the diogram hos two flagella, but some baclerial
species have a dozen or more.

Many species of bacleria also possess hairlike structures called
pili, also known as fimbriae (G). Many disease-causing bacteria
infect animal fissue by atiaching 1o it with their pili. Many boate-
rial species are surrounded by polysaccharide struciures called
capsules {H). Capsules provide protection to the bacteria by
shielding them against sunlight, chemicoals, and other harsh envi-
ronmental factors,

Almost all bacteria have an intricate cell wall {l) that contains
the substance peptidoglycan. The cell wall lends rigidity to the
bacterium, helping it to retain its shape. Inside the cell wall is the
cell membrane {}), which is similar 1o the cell membrane of
evkaryolic cefls.

The eytoplasm (K] of the bacterium contains proteins, fots,
enzymes, carbohydrates, and other matericls normally found in
cyfoplasm. As is the cose in eukaryotic cells, bacteria possess
ribosomes (L. These uliramicroscapic bodies are the sites of pro-
tein synthesis.

As the diogram llustrates, the bacterium contains a single,
closed-loop chromasome (M). The chromosome is in the cylo-
plosm; there is no nudeor membrane. You can also see a small,
closed loop of DNA called a plasmid [N). These plasmids are key
in the field of genetic engineering.

Some bacterial species produce a structure cafled on
endospore (0). These bacteria replicate their DNA and one copy
is stored inside this resistant cell, which is able 1o survive trauma
that the bacteria itself is not,

In the diagram we see a single coceus representing the first
generation (). The coccus divides, yielding o cocct in o sec
ond generafion {Q). Cocci of the secand generation metabolize
for a period of time, then undergo binary fission to yield o third
genevation {R}. At this point, four cacci have resulted from the ini-
tiok cocci. These third generation cocci (R} metabolize, and then

.

c:n_m«m.o binary fission to yield the fourth generation (S).

6-3: Bacteria .

a. Kingdom that contains the bacteria:

b. Ancient bacteria are considered:

¢. What two things do bacteria not have, thar other cells do?
d. How do bacteria reproduce?

e. The oldest bacteria found are this old:
f. Rod shaped bacteria:

g. Sphere shaped bactena:

h. The prefix diplo meaus:

1. The prefix strepio means:

j. The prefix staphylo means:

k. Spiral shaped bacteria:

Bacterial Types

3 Bacteria
Bacterial Types
O gacillus..ooouviun. A
O Uiplococeus
() Streptococcus
O staphylococcus ....D
(O Spirochete .......... E

v Bacterial Structures

O Flageilum
Pili (Fimbrige) ....G
Capsule
Cell Wall
Cel]l Membrane
Cytoplasm
Ribosomes
Chromosome. . ........ M
Plasmid
! Endospore
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1. Rotating structure found in some bacteria used in movement:

m. Hairlike structures found on bacteria:

n. Polysaccharide structure that surrounds some bacteria for protection:

0. Describe the bacterial chromosome:

p. Small addition loop of DNA found in bacteria which is _._mo?_. in genetic engineering:
q. Resistant structure in some bactetia m which a copy of DNA is stored:

Bacterial Reproduction

,m..m.mnﬁm].i Reproduction

(O First Generation..
QO Second Generation .
O Third Generation....
) Fourth Generation .
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